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ABSTRACT

A problem that is commonly faced by diabetes patients is that they can’t portray their
information regarding their diet, medication and exercise and they have to go to doctors for their
medical checkups and sugar tests and in some cases such clinics are too far away from those
areas and the checkup routine is also periodic so the rise and fall in health remains hidden from
the doctor. Diabetes patients need customized treatment therefore doctors need to know detailed
information about the patients, their diet, exercise and other routine activities. Patients also get
bored from the continuous healthcare and with the passage of time their motivation decreases
and they start skipping the essential activities which play important role in their health.

This Project focuses on all needs and requirements of both doctors and patients and
provides solution of all problems in the form of mobile based application which will let the
patients and doctors communicate with each other and will be used for the virtual and
continuous treatment and monitoring of diabetic patient.

This Project also consists of some social features to interact with other patients and share
experience with each other. This Project also contains the persuasive and motivational features
which will help the patients to keep motivated towards healthcare activities. Patients can also
compete with each other to get the rank in highest health achiever patients or patient of the week
competition and the reminders will also help them in taking medicines, exercises and balanced
diet. So after using this application healthcare will become an entertainment activity and part of
daily life.
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Chapter 1

INTRODUCTION

1.1 Problem Statement
Diabetes is a chronic disease and there is no cure for it so diabetes patients need to take care

of their health and daily activities throughout the life, they also need to go to doctors periodically
for medical checkups.

In today’s world, life has become very fast and people do not have enough time to take care
of their health so they cannot regularly go to doctor for their regular checkups due to their busy
schedule and especially for diabetic patients it is very difficult to manage and if they do not
follow schedule and do not get themselves checked up on time this can be very dangerous for

them.

Another problem is that in some of the remote areas hospitals are too far from hometown of
patients and it takes a lot of time to reach those places and it wastes a lot of time of those
diabetics. As patients are unable to visit the doctor frequently so doctor can’t know about the
exact situation of patients. Most of the patients are illiterate so their sugar level cannot be
measured unless they pay a visit to doctor .The doctor cannot prescribe any new medicines
without checkups because of the far and few visits of the patients and he cannot ask patients to
change his routine and change existing medicines that patient is using and when doctor does not
know about the situation so he cannot judge anything that what to prescribe, what not to

prescribe.

When a person is living in any remote area and doctor resides or has clinic in an area which
is too far away so in case of emergency the doctor will not be able to handle the situation of the
patient and this problem can even endanger the life of a patient and the immediate treatment that
doctor might have to give on the basis of statistics like sugar level and blood pressure so when he

doesn’t have the facts and figures for that he cannot prescribe anything to the patient.

1.2 Solution
There is a severe need of a system that can handle and cater these issues if that system is

mobile based then it would be more suitable for the patients because usually they keep mobiles
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in their pocket and they have that mobile phone in most of the situation so a mobile based

application can help a patient out in handling these issues.

Through this mobile based application doctors can be easily connected with patients and
communication would be easier and more effective and there will be no such need of the patient
to pay visit to doctor physically and periodically. The doctor will be able to know about activities
of patients and their daily diet, sugar level, and daily exercise he takes and on the basis of that
information doctor will be able to prescribe some new medicines and exercises to the patient and
in this way problem of the for periodic visits will be resolved and the life of patient will become

easier.

The doctors will have web based application, they will use the web based application and

will be able to monitor their patients using visual reports and prescribe medicines.

The application will let the doctor know about each and every daily activity of the patient
including diet, exercise, medicines and his daily glucose level, and other things which he was not

able to know from the periodic visits of the doctor.

1.3 Desirable Features
e The communication between the doctor and the patient would become easier.

e Prescription of new medicines would be very easy to the patients and doctor can also ask
patients to prevent from certain things in diet and can ask them for certain exercise.

e The application will persuade the patients to take exercise, medicines on time and to have
a healthy diet and will create competition between the patients by making ranking of
patients on the basis of health progress, they will also get suggestions and appreciations.

e The patient will be able to interact with other patient and this will increase social
networking and will help the patients have healthy competition.

e Patients living in remote areas will get rid of tedious long travels for checkups.

e Patients will be motivated towards better healthcare with the help of interesting features

of this application.
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1.4 Technologies and Tools
The Technologies that are used are

e Android SDK for android application development.
e Eclipse for android application development

e HTML for web portal

e Java Script for web portal

e PHP for web portal

e CSS for web portal

e SQLite for mobile based database

e MySql for server database

e Adobe Photoshop for images and logo designing

e Flash for prototyping

e Dreamweaver for web portal

Pervasive Healthcare for Diabetes Patients

10




Chapter 2
LITERATURE REVIEW

We have studied different applications and literature and we will be describing some of the
aspects of the applications that are related to our project and those applications will help us in

our project.

2.1 Jog Falls
Jog Falls[1] is an application that has been developed by Intel. It has very close

resemblance with our application and we are going to add some new feature in our application
that lacked in Jog Falls and because of those features as we realize Jog Falls did not gain that
success as it could have gained and an important factor that jog falls did not have was the

persuasiveness.

Jog Falls has been developed to cater the same problem that we trying to solve through
our application it lets the patient to manage and monitor their all daily activities related to their
physics and food they daily take and all the goals that are set by physicians are also monitored by
the Jog Falls and on the basis of those daily activities the trends are formed and doctor analyzes
those trends and on the basis of those trends actionable conclusions are drawn. There is a portal
maintained by the application and that portal gives unbiased facts and figures about the daily
activities of the patients regarding food he takes and he also sees the progress of the patient
towards the goals and evaluates those goals so it was the whole purpose because of which Jog

Falls was developed [1].

2.1.1 Objectives of Jog Falls
The requirements of Jog Falls were gathered by working closely with the physicians. This

system has been developed to help the patients manage their life style with respect to diet and
exercise and it lessens the risk for metabolic syndrome. Following are goals and objectives of the

application

The system is to give awareness to patients about calories being created due to food they
take and information about expenditure of those calories so it enhances the understanding of the
patient that how he can manage and balance the creation and consumption of calories.
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The respective physicians must be able to see the information of daily activities of
patients like diet ,exercise and medication on weekly and must be able to help and guide user

accomplish its goals.

There is supposed to be an automated logging activity in the system to monitor all
physical activities of patients and all translation to energy expenditures should be accurate.

It should be assured that system would remain available to the users for 15 hours out of
24 hours because of its excessive usage in normal working hours and the rest should be night

time for resting and charging the system.

The System must be capable of tracking record of energy consumption and food taken
and when the goals that have been set by the physician are not achieved by the patient and when
they are achieved it must notify the users (physicians and patients) in both the cases and it must

also keep users informed about the current progress towards meeting goals.

User Interface
(Tier-2)

On-body Doctor’s
sensing Interface

(Tier-1) (Tier-3)

[MLLULL:LLH.IJLLU i JIM..I'

' mlﬂlmm:.-

Fig. 1. Jog Falls 1s a three tier system for diabetes and metabolic syndrome management
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2.1.2 System overview of Jog Falls
As the figure shows that Jog Falls functionality has been divided into three tiers we will

one by one describe the functionality embedded in each tier
1) Sensing Components

The first tier is all about wearing different sensors on the body which will continuously
collect data of body and hence the will have to be continuously attached to the body of the
patient. That data will consist of palpitations (heart beat) rate in case we want to analyze calorie
consumption currently accelerometers and the sensors based on it are used to measure such kind
of data.

i) Aggregator

The second tier is all about a smart phone which has to be connected with sensors via
Bluetooth or anything else so as to aggregate and preserve the data taken from the sensors for the
purpose of analyzing the ratio of consumption and intake of calories. Data collected is logged in
this layer and data is transmitted to third tier through GPRS.

iii) Backend Application

This third tier is used for storing data collected from the smart phone and storing it to any
backend server the data is collected from all the users and shown to physician in the form of any

user interface.

The problem in this application is that there is need for the patient to wear sensors, which

becomes boring and cumbersome [1].

2.2 On Track Diabetes
This is an application used to deal with diabetes better by tracking the different values

like blood glucose, medication exercise and other values such as blood pressure, pulse, food,

exercise and weight.

The main attribute of the application is that its interface is very easy to use and it makes it

easy to add multiple entries at a time.
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EGy Ml &3 8:04 AM By B0 €83 8:06 AM
OnTrack OnTrack - Glucose Dally Average
Friday March 12, 2010 120

Medication - Humalin 7.0 RAE
10:07 PM Dinner
Glucose 3.3 A
5:10 PM Dinner

Food 21.9

5:09 PM pinnet
Glucose 5.0
11:02 AM Lunch
Medication - Humalog 7.0
8:02 AM Dinner
Glucose 8.6
8:00 AM Breakfast
Food 20.4

8:00 AM Breakfast

Mar 12, 2010 24
11.02 17.02 2302 01.03 07.03 13

Fig: OnTrackDiabetes Patients

The problem of this application is that it is focusing only data record of patient there is no analysis or

monitoring of information [2].

2.3 dbees.com - Diabetes log
This application has been created for people like you — having the same disease, each

person is different, therefore, the designed solution is fully flexible and adapt to the needs of

even the most demanding of diabetics [3].

g_g@ 4:22 pm y Q_m 4:20 rm D@ 4:210m
010 12/20/2010
fay Monday SRCEMY
T
Insulin
o ) Meal Supper H betore |
Insulin
gt I Gllcemyt l mg/dL
‘/,'
O
| SAVE i CANCEL

Fig: dbees.com
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https://market.android.com/details?id=com.freshware.dbees&feature=search_result

2.4 Diabetic Management System
Diabetic Management System [4] is a patent-pending mobile app for Android devices to

help diabetics eliminate the “calculation guesswork™ associated with controlling high and low
Blood Sugar levels. It instantly performs “real-time” calculations based on BG Levels,
Correction Factors and Insulin to carbohydrates Ratio, and the amount of carbohydrates that are
going to be consumed. It utilizes an over 20,000 item (and growing) food search engine to find
foods and Diabetic carbohydrates Counts (DCC) in a flash. It also includes a Food
Recommendation Engine that provides blood sugar correction items and healthy food choices -
all connected to a Health Reporting Engine to help in creating and sending reports to any health

practitioner.

%mm 9:14 pm %m@ 2:45 pm

B R o
0.4 units of Insulin |2 FEE

Insulin dose

ol

6 Units of Insulin

ggested Insulln

Srv Size qty cal fat carbs dcc
! = P v Please enter yot C ratio
Applebee's Bourbon Street Steak, |and dinner. if your 1c

with sides onter the =

Fig: Diabetic Management system [4]

2.5 PatientsLikeMe

“PatientsLikeMe”[5] is a social networking health website which let’s patients to share
information, treatment, health status with each other. Patients can find other patients with similar
health, age, gender, treatment, symptoms, condition, country and race so that they can share their
experience and information with each other to learn about dieses with the help of health reports

and graphs. Patients can also discuss on forum to communicate and learn from with each other.

There are so many features in this website which are given as follow:
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2.5.1 Profile:
Patient can manage his profile information so that people can find him on social network

on the basis of information he has entered in profile.
In profile a patient can enter his picture, date of birth, gender, country, province/state, race,

education, about me.

There is also advanced information in the profile which is asked from the patient in the form

of questionnaires or forms.

e Quality of Life: Questionnaire related to physical, mental and social condition of patient
to analyze patient.

e Mood Map: questionnaire related to mood and feelings of person to analyze his nature.

e My Treatments: List and date of all treatments taken by patient.

e My Symptoms: Symptoms of patient for example Anxious Mood, Depressed Mood,
Fatigue, Insomnia or Pain.

e Weight: Weight of patient.

2.5.2 Patients:
A Patient can find other patients like him. Search is based on the different filtering

criteria for example a patient can search patient on the basis of age, gender, stars, treatment,

symptoms, conditions and some other options.

2.5.3 Forum:
In forum a patient can see discussions related to his conditions for example a patient will

see the list of all discussions carried by similar type of patients and he can also participate in

those discussions

2.5.4 Treatments:
In “treatment” patient can add his treatments and can also see list of all the treatments and

statistics of patients who are taking treatment.
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For example
Treatment
Individual Therapy
Lorazepam

Paroxetine

2.5.5 Symptoms:

Patients

751

264

108

percentage
16%
5%

2%

There are different types of symptoms for different patients, For example:

e Anticipatory anxiety

e Anxious mood

e Avoidance of situations

e Depressed mood

e Fatigue

e Fear of embarrassment

e Insomnia

e Pain

e Panic attacks

All “PatientsLikeMe " members start with five symptoms: Anxious Mood, Depressed Mood,

Fatigue, Insomnia, and Pain. They are good indicators of your health. It may also ask you about

additional symptoms related to your condition. If you do not have some (or any) of these

symptoms, you can remove them at any time. Once you have saved a symptom survey, you can

choose which other symptoms you would like to add on your profile.
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patientslikeme
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Fig: PatientsLikeMe [5]
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Chapter 3
METHODOLOGY AND WORK PLAN

3.1 Project objectives
Creating an application which can help diabetes patients in their health care and which

can persuade them to take exercise and have medicines on time through reminders of application.
Through social feature patients can interact with each other, can continuously monitor their
activities and can let doctor know about each of their activity. We are trying to create an
intelligent system to help them in their health care activities without their effort and making their
life easier by improving the communication between doctor and patient. Doctor can easily
monitor the activities of patients and he can see the generated graphs and reports of the monthly
or weekly activities and on the basis of that he can suggest some medicines to him, there will be
a complete monitoring of each activity including food, medicine, exercise and glucose that which
activity patient performs at a particular time and on the basis of that data some persuasive
techniques will be used to help him to achieve his goal. Social features of the application is a
major part of this application in which persuasive techniques are used and a profile will be
maintained by each patient that other patients can see so it will be like a community of all the

diabetes patients.

3.2 Approach followed
The approach that has been followed by us is “divide and conquer”. We divided the

whole project into modules and each member worked on a separate module and after that while
completing each module we kept on integrating each module of the project besides that each
group member helped each other in the project and module whenever some problem occurred.

The technologies/tools that we have used in our projects include

e Used SQLite for storing the database of android and retrieving it.
e Simple Android programming for business logic

e XML for creating android application interface

e Used Adobe Photoshop for designing logos and icons

e Eclipse IDE for android programming

e PHP for Web portal
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3.3 Challenges Encountered
Biggest challenge for us was collection of data related to diabetes because we were

unaware of the calories information of each food item and what food item usually are more taken

by the diabetes patients.

Usage of persuasive technique was one more issue for us because we had not practically
done that before so it was a bit issue for us that what techniques should be used and , where

should be used and how they should be used.

Usability of an interface is really important and for the sake of achieving a usable

interface we had to make several changes in our interface so it took a lot of time.

There were several changes in our scope so there occurred a scope creep in our project
due to increased scope but we successfully controlled it by having a negotiation with our
stakeholders.

Several changes in interfaces also created trouble for us by taking too much time.
There were certain database connectivity issues that we had to face while working on our project.

Integration of all the modules was also an issue for us because integration management is a very
difficult task.

3.4 Modules of project

Here is technical detail about modules of project.

3.4.1 Database Design
Database of our application and web portal is given below.
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b8V DATABASE]

EETEES
FRIEMND D NUmMEEos, 0)
FURST _NAME | VARCHARI(20)
LAGT_MAME © VARCHARI(20)
[PATIENT I VARCHARZ(20)
PATIENT _ID1 : NUMBER(G, 0)
CPHAFNIENDS_PIG FRIEND D
AP PIIENDE PATIENTS IS PA
FRIEMDS P FRIBMG D a8

m DATABASE
PATIENTS _GROLPS

PATIENT D 0 NUMBER(G, O)
GROUP_ID - NUMBERG, 0)
CVVIEN | VANCHAMZ(20)

SR FATIENTS CAMROLIES P
PATIENTS _GROUPS_PIC PATI

ol I 1

[LAAs] DATABASE]
PATIENTS

PATIENT D NUMEBENOS, O)
FIRST _NAME  VARCHARZ(20)
LAST _MAME | VARCHARZ(20)
AGE | NUMBER(G, O)
GENDER | VARCHARZ(20)
COUNTIY | VARCHARZ(I0)
CITY | VANCHAMZ(20)
DOCTOM_IG - NUMBEMS, 0)
VVEISHT  NUMESEMCS, )

PR P ATIENTS P PATIENT )G
AP ATIENTS_DOCTORS_FiIv DG
PATIENTS _PIK: PATIENT D ASC

o 1

m DATABASE]
FOOO_TAREN

FOOR_ID - NUMBERG, 0)

PATIENT I | NUMBERG, 0)

DIET_ID : NUMBERS, 0)

TIME - DATE

AMOUNT | NUMBEMCE, 2)

PR AFOOD_TAKEN_PIL FOOD_ID
S F OO0 _TARERN_DIET _Fiv DIET )
FOOD_TAKEN_PIC FOOD_ID AGC

[0 |
o DATABASE]
DIET
DIET ) MUMEBERCE, O)
OIET_MAME | VARCHARZ(20)
CALORIES | MUMBER(D, 2)
URIT © VARCHARZ(20)

APEADIET P DIET o

[Laas] DATADASGEY
WVITALS

IVITAL 1D - NUMESEMCS, 0)

PATIENT G MUMEsE e

T UCORE _LEVEL | NUMBERCE 2

CARBOMYDRATES | NUMBER

SPRVITALS PG VITAL _ID

WFEAVITALS PATIENTS_FIK PATIEN

VITALS P VITAL D Amc

| DA TABANET

MERICINE

TMEDICING D | NUMBERGG, O)

MEDICINE _NAME | VARCHAMRZ(I0)

AP MEDICINE P MEDICINE 1D

IMERICINE P MERICINE )G Ao

[
[LA88] DATABASE)
PRESCHIPTIONS
PR SSCMIFTION I | NUMESEROS, 0)
PREICINE 13 MU, 0)

L P PR CRIP TIONS P PR
PSSO TIONS DOCTORS KK
IPRESCRIPTIONS P PRESCRIPTION,

1

{Laad] BATARAREY

DIET P DIET D asic

3.4.2 Profile

DOSAGES
DOSAGE_|D - MUMBER(S, 0)
PRESCMIPTION 1D NUMESERM(S, O)
TMVE  DATE

QUAMTITY  VARCHAMZ(ZO0)

AP L DOBACIES P DOSAGE 1D
DOSAGES _PIK: DOSAGE_ID ASC

Fig: ERD of database

| DATARANEY

GROUPS
GROUP_ID | NUMBER@G, 0)

[GIROUP _NAME | VARCHAMRZ(20)
IDESCMIPTION | VANCHAM2(50)

w R R A ROLIES I RO D

|BROUPS_PIt GROUP_JD ASC

[LAAY] AT AR
TARDICING T A

[INFO I - NUMBERG, 0)
PATIENT IO © MUMBERG, 0)
DOSAGE_|D : NUMBER(S, 0

TIME : DATE

m AT AMANEY
DOCTORS

DOCTOR_D | NUMBERS, 0)
FIMST_NAME | VARCHAM2(20)
LAST _NAME | VARCHAMN2(20)
HOSMTAL _MAME | VAMCHAMNZ20)
COMTACT NG | VARCHARZ(Z0)
TEMAIL - VARCHARZCI0)

«PR:DOCTOMRS_PK: DOCTOM_ID
DOCTOMS _PIK; DOCTOMN_ID ANC
1

=
VI

PR B DIC IR T AN IME g )
wF I MERICINE _TAREN _INFE )

MEDICINE _TAKEN

S s

Profile of a patient contains different types of information for example basic information

(name, gender, age, city etc) and medical information (diabetes type, weight, date of diagnosis

etc). This is a onetime process which is required initially at the time of profile creating.

There are different profiles like personal profile, medical profile, and social profile. Social

profile plays important role in persuasive techniques.

A user's social profile is constructed from his interaction with other persons in his social network

and his other activities. Profile is also important to interact with each other and to know each

other, for example a user can view his own profile as well as other’s profile. He can also find

other users based on profile information and some other criteria.
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Social Profile will be implemented along with social networking module where as personal
profile and medical profile has been implemented and in these profiles user can view his basic
information as well as medical information, user can also update his basic information or

medical information.

_,e,

#H Profile

Waseen

Nanse

| Waseem

A4 me Student

9 Male Female

Country Palustan

City: Idlamabad .

| =

Fig: (a) Interface to view profile  (b) Interface to edit basic info

3.4.3Medication
This part of application contains complete information about the medication of patient

including notification when it is the time of medicine and user have not either entered the
information or have not taken the medicine so it reminds user of the medicine you are to take
and if user wants to use that medication on that time it takes him to that medication activity,
where list of prescribed medicines by doctor appears and user clicks the check box for the
medicines user has taken and then he submits that whole information. Besides medicines this
part also covers the glucose monitoring in which patients enter their glucose about six times a
day and which can also be monitored by the patients and they can see what glucose level has

been throughout the day.

Medicine part of the application also contains 3 type of medicines dosages on the basis of time
morning, evening and night and patient can itself see what medicines he has taken and what

medicines he has not taken so it reminds him of the medicines he is to take and he has not taken
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so all this is confined in monitoring part of the medicines so that patient can monitor

himself/herself.

ul@ ¢ & Dol B D102
A Medication

Y )

™ Medicine

Medicine

Medication Monitoring

Avandamet

Janumet '

Fig: Interface of medicine feature which let’s user insert taken medicines.

Pervasive Healthcare for Diabetes Patients

23




u@ v s ¢ hal® O 1030 :
¥ Monitoring @ O|*™ Glucose

Avandaryl (Morning)

Prandimet (Morning) x Reading Time Before Breakla: W '

Avandamet (Evening)
Glucose Leve| 70 £l |

Glucovance (Night)

Janumet (Evening)

Prandimet (Night)

PO

Fig (i): Interface of monitoring-medicine list Fig(ii): Interface to insert glucose level for particular period

3.4.4 Diet
Our Diet Module helps diabetes patients and acts as a Meal planner for diabetes patients

through our application diabetes patients can enter their breakfast, lunch, dinner and extra food
item which diabetes patients eat in whole day our application also monitors each daily food
activity if diabetes patients take more food than required calories our application monitoring
phase gives some good suggestions to user to burn these calories or suggests user that you are
not allowed to take further food in a day also our application monitoring phase shows some
pictures to user to motivate or suggest him and our application is the best solution for diabetes
patients because we did a survey on diabetes patients and we got all the data which will help
diabetes patient to control their sugar in easily. Calories of all food items are calculated on the

basis information given by DrAsif.com [6] and American Dietary Guidelinef
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# Diet ® O
Breakfast »
Lunch »
Dinner >
Extra »

Fig: Interface of Diet feature

N R 10:28

820 Cal

Paratha
2 Itemy
410CaH

Milk

200 Co

' Tea
L; ] i
Coffee

106.Cal

m Bread

Fig: this figures shows Lunch menu to select food and Pop-up to select amount along with

ﬁ

M\
. -

calories calculation

Pervasive Healthcare for Diabetes Patients 25
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4A Diet Report ® O

Paratha

820 Cal

Fig: this figure shows the diet monitoring activity

3.4.4 Exercise

Exercise is a very important module which is used to record the daily exercises done by
patients and it also records the type of exercise and also the duration of exercise and according to
which it calculates the calories burnt [7] [8] by the patient and in the monitoring part the exercise
taken and calories burnt are shown and patients can monitor themselves through these activities
and can know how much calories have they burnt [9].

Amount of calories which need to be burnt depends upon the activeness, BMI [10], and
other characteristics of patients.
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Indoor Exercise ® O
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Gym Exercise Sports "‘
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DBCARE

Calf Exercise
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3.4.4 Social

This module is aimed at interaction between doctors and patients as well as between the
patients can share their experience with each other and they can send messages to each other and
they can invite each other for a particular event and a whole community of patients is formed and
this removes cumbersome and boredom from the health maintaining activities and on the basis of
activities followed by the patients rank of the patient gets generated and this way a healthy
competition is there in between the patients that persuades patients to take exercise ,healthy diet
and medication on time patients can send messages and can communicate with each other this
way they can also see their friend list they can search anyone they can send request to any one
they desire to send request to any one and the request receiver can receive the request.

DBCare Social Update

4 DBCare ™  Social Update ® O

= Prc: |
News Feed Friends
’ 15 | You need 1o take excercise
—
you have taken balanced food today
Messages Events congradutabons
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::v/ 6‘

Messages

™  Messages

' Waseem FYP Java Docs

™ Eventinvitation @ ©
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3.4.5Analysis

There is a important feature of this application which is analysis and in which patients
can see the data of their daily activity and figure out where they are lacking and where they are
good enough and due to this analysis part there is a self-realization that arises in patients about
the activities they are not good enough in and they try to improve those activities and there is an
analysis activity on the doctor side as well where doctor can see calories burnt against calories
gained of a patient and patient can himself also monitor those activities which will help them in
the process of self-realization so that they may see their activities.

Prandimet (Night)

"e : vihda ) . vhauB 10:31
™ Monitoring ® O
Avandary! (Moming) Hreokfast

Paratha
Prancimet (Morning) x 820 Cal
Avandame! (Eve @
Ghucowance (Nignv) @ CE
Jonustet (Evening @

i

3.5 Persuasion

This application persuades a diabetic patients to take healthy diet, exercises, medication
by giving them system generated suggestions and reminders by the android application and
through the social feature of the application he can see other patients activities and once he
knows some other patient’s success story he gets motivated to do the same and there is a patient
of the day activity to appreciate the patient so that he gets motivated and does better next time
too and also top 10 patient list is generated and patient can know his score too so maintaining the
health becomes a game for the patient.
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ﬁ Analysis f Your Rank

Your Rank

Waseem 800 pts

5 A6E o
& “l‘ U Calories Intake
Goal Food Exercise Neot Adeel 750 pts “
2465 +820 -0 820
-

Shoaib 600 pts

You have done good job to maintain your diet and

your remaning calories are 1645

Wagas 350 pts ‘
Saeed 200 pts ‘

you need to continue exercising to make your life
joyful

Exercise Cal Burm

List of persuasive techniques:

2
b 8
& y
2
2

e Competition among patients

e Ranks

e Influence from community

e Widget on the main screen to get attention towards health condition
e Suggestions for awareness about health condition

e Appreciations for following healthcare activities

e Reminders to remind the medicine timings

e Analysis for self realization
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Chapter 4
RESULTS

4.1 Better self-monitoring

This application has a very unique feature of self-monitoring that patients can monitor himself
that whatever he eats and whatever medicines he takes and the exercises he takes and that all
information is recorded in database and patients can view that information and can see and know
what medicines he has taken and what medicines he was supposed to take that he did not take
and he can see what food did he take and how much calories did he gain and how much calories
did he require to meet his goal and how much calories did he actually gain so that he can be
conscious about his diet and so that he can be motivated to take some exercises to burn the
calories gained by overeating so that he can remain healthy.

u@ v s "D al @ O3 a@ ¢
™ Monitoring @ O|4# DpietReport

Avandaryl (Morning) Sreakfast
Paratha

Prandimet {Morning) x 820 Cal

Avandamet (Evening)

Glucovance (Night) @

Janumet (Evening)

Prandimet (Night)

Both of these images show self-monitoring screen where a patient can monitor himself and his
activities that he performs daily that what medicines he has taken and what he has not and what
food did he take today and how much calories did that food contain.
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4.2 Persuasion to achieve goals

This application persuades a diabetic patients to take healthy diet, exercises, medication by
giving them system generated suggestions and reminders by the android application and through
the social feature of the application he can see other patients activities and once he knows some
other patient’s success story he gets motivated to do the same and there is a patient of the day
activity to appreciate the patient so that he gets motivated and does better next time too and also
top 10 patient list is generated and patient can know his score too so maintaining the health
becomes a game for the patient.

u® v 4 R al B O 103 m@ ¢ o 0l B O 1031

A Analysis J Your Rank

™ YourRank

Waseem 800 pts

' J Calorie ake
~ Goal “Food Exercise  Net Adeel 750 pts
2465 +820 -0 820

e
e
Shoaib 600 pts ‘

Nasir 500 pts

You have done good job to maintain your diet and
your remaning calories are 1645

Wagas 350 pts ‘
Saeed 200 pts ‘

you need to continue exercising to make your life
joyful

Exercise Cal Burn

Both of these images show the persuasion being used in the system in the first screen there is a
goal of calories given to patient and system generated suggestions are being given to patient and
in the other screen patients can see their ranking on the basis of their activities and if they are
doing good they can secure good points and can get a good rank.
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4.3 Better monitoring from doctor side

Doctors are usually unable to monitor the activities of patients because the visits of the patients
are periodic so the doctor was unable to know the activities that he performed in between that
time so now doctor knows those activities and he can better suggest medicines and exercises to
patients so that they can do better.

4.4 Interaction among patients

By using this application a whole community of patients has been formed where patients can
message each other they can know each other’s activity they can talk to each other and they can
be motivated by each other’s activity and even they can invite each other for the exercise and
they can be there with them this way a group of patients will be there for exercise and it will not
boring anymore and patients will enjoy doing exercises.

a@® " vh e 3| u @ . AN B | 0B
Soclal Update Event Invitation Metsages

™ Soclal Update ® | ™ eventinvitation ® O|"™ Messages

Orpnited by Event Tele Fvent Location
R« &
—— Wiseem P Hune
News Feeds ' Waseem FYP Javs Doty

‘ Waseem  test status

' Waseom  Post Staus

‘ Waseen  Post Status
esLon

Waga Todx Marroity

Watm Todx Karachi

Waoqm Tedx SMME
1
You heed 10 toke excercise
Wana Tedx al
YOu Bave taben Balinced food today
corgraculitans
Doctor Remindees Wagas  Tedx  SEECS

od od ad' ad' o

These screens show interaction between all the patients in the first screen show experience
sharing among the patients that they can share their experience with each other and in the second
screen they can see each other’s invitation and in the third screen they can send messages to each
other and see each other’s messages.

4.5 Better interaction between doctor and patient

This application has narrowed down the communication gap between doctor and patients and
now doctors can communicate properly with the patients he can give better suggestion on the
basis of statistics generated from patient’s data and he is able to prescribe them proper
medicines, exercises. Doctor’s suggestion will appear in news feed as well that will persuade
patients to follow the suggestion of doctor patient can ask queries and doctor can reply those
queries and he is in a better position to suggest things because he has the data of patients.
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Chapter 5
DISCUSSION

This application contains the persuasive techniques to persuade the patients to keep
maintaining their health, because diabetes has no cure but it can be balanced by taking proper
healthcare and according to human psyche person is interested towards better healthcare but with
the passage of time this interest is going to decrease.

Following are few techniques used in the application to persuade the patient:

Suggestions:
This application generates suggestion on the basis of user behavior and his/her activities. User
will get suggested for every kind of situation.

Appraisals:
There is appreciation when user follows all the activities for example if patients take medicine on
time, maintains calories need and follow exercise as per need then he/she is appreciated.

Motivations:

If user does not follow any activity then he is motivated to take follow the activities for better
health.

Reminders:
User get’s reminded for medicines with the help of notifications, alerts and suggestions so that
use can take medicine on time and do not miss any medicine.

Self-realization through monitoring:
There is monitoring feature in application in which patient can monitor his daily activities and
can realize that what he is following and what he missed.

Ranks:

There is ranking system among patients so if a patient is following any healthcare activity then
he will earn points in against that activity, in this way the patient who is following all activities
will get more points.

For categorization there are three kinds of badges: gold, silver, and bronze

Experience sharing:

Patients can share any status or experience related to any health activity so that other patients can
also know about it, this feature can persuade patients to follow the healthcare activities by
inspiring the experience of any other patient.
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GPS tracking (exercise as an entertainment):

GPS Tracking feature is included to in application to make the exercise activity more interesting

and easy for patients to follow, through this feature they can know that how much calories have
they burnt during any walking/running exercise , what distance have they covered and what is
the average speed of their walking/running activity.
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Chapter 6
CONCLUSION

This application was developed keeping in mind the problems of diabetic patients in daily
life. It focuses on all aspects of diabetes patients to improve the health of diabetic patients and to
make life easy. The fundamental focus of this application is on medication, diet, exercise,
suggestions based on user behavior, persuasion, reminders, monitoring and analysis. This
Application also focuses on ease of healthcare and to make healthcare an entertainment activity.
There is GPS tracker module in application which is integrated with exercise so that user can

perform walking or jogging activity along with monitoring of activities burnt during that activity.

This application also provides a platform to all diabetic patients to connect with each
other for experience sharing, interacting with each other and competing with others for getting

good ranks on the basis of healthcare activities.

This application combines all the features which a diabetic patient needs in daily life and

it makes the life of diabetic patients easier and joyful
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Chapter 7
RECOMMENDATIONS

In the application different formulas and algorithms are used to calculate daily calories need of a
person and the variables used in these formulas are age, weight, gender, height, activity factor.

In future there can be some more features and more artificial intelligence can be applied which
will help the patient to know which food and how much quantity of that food should he/she take.

Instead of focusing daily calories need of a patient, it can be more specific to calories
need per serving. For example if daily calories need of a person is “2600 calories” then it can be
further divided on the basis of each serving. (e.g. breakfast=700 calories, lunch=900 calories,
dinner=800 calories etc.. ). It will need a lot of research and background study of energy need of
human body. The food or exercise will be suggested on the basis of calories need, and
preferences of the patient.

This application can be integrated with “Facebook” or “Twitter” to share user experience
on these social networking websites.

GPS tracking module can be extended with other features. For example: User can see
patients with the help of GPS and they can know who are currently taking exercise, walking or
doing any other outdoor exercise so that he/she can accompany that patient.

The doctor may record instruction in voice if possible and then the patient may listen to
that instruction to follow doctors advice or it may be translated by thrid volunteer person who
know both native and english language.
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